Students must first design, build and test the high frequency oscillator circuit that is capable of generating a carrier frequency above 88MHz and below108MHz. Teamwork is encouraged so mostly two students work in a team, but individual who prefers to work on this project by themselves are allowed to do so. When student fails in the design of the tank circuit to generate the expected frequency (88MHz to 108MHz) range for modulation, that team or individual is allowed to submit the detail project paper including problems encountered, and do PowerPoint presentation. However, if your project did not work as expected, you or your team losses 50% of the points assigned to that part of the project. After successfully building and testing the oscillator circuit, the students build and test the required (FM) modulator circuit and the power amplifier which are all provided to students, and these circuits do not have a design component. Students connect all circuits together, and to antenna which is 8 inches magnetic wire (AWG #19) to transmit frequency modulated signal to several AM/FM radio receivers located in the electronics laboratory. These FM communication receivers (88MHz to 108MHz) band were constructed as project by each student in the first telecommunications course (ELEC225).
This project is designed for four weeks, and each team or individual student submits a complete report, and also do PowerPoint presentation including demonstration of the project to students and faculty who are invited to the presentation.
Students are graded on successful completion of the FM transmitter, detail project report, and PowerPoint presentation (Quality/Communication). This course is offered after students have completed Electronic Circuits, Telecommunications, and Electronic Communications I. As such, students are expected to have knowledge in Oscillators, Amplifiers, Modulator circuits, and etc. For evaluation purpose the target is 160 points, and 80% of students are expected to meet this target. The audio source is a computer to provide the audio information that needs to be transmitted. Some students have used their smart phones as audio source for this project.
FM Modulator Block:
Frequency modulator circuit is provided to students to build and test without design component.
Power Amplifier:
Class-C Power Amplifier is provided to students to build and test without design component.
High Frequency Carrier Generator:
Students are required to use Colpitts Oscillator where the tank circuit needs to be designed. The tank circuit calculations and design determines whether the oscillator circuit will be able to generate high carrier frequency above 88MHz and below 108MHz which is the most difficult part of the project and requires critical thinking. Students cannot use already made inductor for the oscillator tank circuit. American Wire Gauge (AWG) #18 magnetic wire is available and recommended for the design of the inductor (L) in the frequency determining tank. Those students who are unsuccessful in designing the high frequency oscillator circuit to generate enough carrier frequency for modulation, have no chance of being able to transmit to the FM receiver bandwidth 88MHz to 108MHz.
Design Information Provided to Students:
Antenna: American Wire Gauge AWG #19 (8 inches) is used for the antenna. Instructor suggested the following:  Frequency (fr) = 103 MHz (This is about the midpoint between 88MHz and 108MHz, which gives student more room not to Exceed or fall below the frequency band after modulation)
 Inductor (coil) diameter using #2HB pencil and AWG #18 is about = 0.4 inches  Coil length is determined by student after number of turns is calculated. Note: Stretching the coil will have effect on frequency.  C4 and C5 must be replaced with student calculated values. 83.3% of the students in this course scored above 160 points on this project, so overall target (80%) exceeded. There were 12 students total in both fall and spring semesters, and two students worked together as a team. The 16.7% that did not meet the target (team D) in the fall 2015, had difficulty designing and building the tank circuit to generate the high frequency (88-108MHz) needed for modulation. However, the two students passed the course, but not with the grade they had expected.
3-D Pie Graph for Student Survey
Analysis of student survey:
(1) The student survey shows that 66.7% indicated the skills and knowledge in electronic communications is excellent, and their educational objectives are being fulfilled as a result of this course. (2) The survey also shows that 25% of the students indicated that the skills and knowledge received in this project is very good, and 8.3% indicated that it was good as shown in the 3-D pie graph. 
